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INTRODUCTION
It is well known that being physically active at any age is good for your health. For older people being physically active is particularly important to help maintain strength, balance and endurance, in order to continue living independently, minimize the chances of injurious falls and complete everyday functional tasks (Dishman, Heath, & Lee, 2013) .
Having the ability to complete activities of daily living (ADLs), such as personal hygiene, feeding and toileting independently is very important to older people who wish to remain living in their own home and avoid living in residential or long-term care facilities. For an 80 year old woman to rise from the toilet unassisted typically requires maximal leg strength.
If this strength is diminished in any way due to injury or illness or lack of use over time, completing this task independently will become more challenging and the older person may need assistance to continue to live at home (Dishman et al., 2013) . The adverse outcomes associated with functional limitation and the ability to complete everyday activities is an issue for many governments and older people around the world. For example in 2009, 41% of people aged 65 years and over living in the United States reported having a functional limitation and 25% had difficulty with at least one ADL (AginStats.gov, 2014) . If the limitations are not addressed they may lead to additional costs to the older person and to the health and aged care systems and ultimately to relocation to residential care. However, there is evidence to suggest that if the person is, or becomes, more physically active, these limitations can be minimized and the progression of functional decline delayed to allow older people to continue living at home (Gill et al., 2002) . receives for example, cleaning every fortnight for two hours for as long as required.
In Australia in 2009, Home and Community Care (HACC) services were provided to 893,000 Australians. These numbers had increased by more than 40,000 older people by 2010 -2011 (Australian Government Department of Health and Ageing, 2009 , 2012 . In order to receive home care in Australia the older person must be having difficulty in performing Instruments of Daily Living (IADLs) or ADLs without help or be at risk of premature or inappropriate admission to long term residential care (Australian Government Department of Health and Ageing, 2012) . In England, in the financial year 2010-2011, 1.57 million people received a home care service and this had increased to 2.20 million by 2012-13 (when combining community based and self-directed services) (Adult Social Care Statistics Team, 2013 ; The NHS Information Centre Adult Social Care Statistics, 2011). As the proportions of older people in populations continue to increase, particularly the proportions of the oldest old, the demand for home care services is also expected to rise. This demand could potentially be reduced by the introduction of physical activity programs that were effective in helping older people improve or maintain their health and function.
Identifying physical activity interventions/programs which are effective for this population is therefore critical for health and home care organisations, governments and older people requiring assistance and wishing to delay or stop the decline in function. To the authors' knowledge, no systematic reviews have been undertaken to date that have examined the research
Study Selection
The selection of articles was conducted in three stages: stage one involved the initial screening of titles and scanning of abstracts against the inclusion criteria to identify potentially relevant articles (completed by the first author -EB). This was followed by a full screening of the abstracts of selected articles (completed by EB and a research assistant). Stage three included a screening of the full articles identified as possibly relevant from stages one and two (completed by EB and research assistant). Disagreements about study eligibility were discussed between the researchers (including the second author -GL) and were resolved by consensus after referring to the eligibility criteria and protocol.
To assist in identifying further relevant studies, the reference lists of selected articles were scanned. Conference proceedings, posters, dissertations and abstracts were not included as they could not be searched in the databases in a systematic way. Interlibrary loans were initiated for 10 articles that could not be accessed through the usual channels. Three of these were not able to be accessed. PRISMA checklist was used to ensure the results were reported systematically (Liberati et al., 2009) .
Data Collection Process
Each study included in this review was evaluated using a standardized extraction form which included: study purpose and design, study participants' characteristics, trial inclusion and exclusion criteria (see Table 2 ), type of intervention, outcome measures, effect of intervention and the length of follow up (see Table 3 ).
Methodological quality of included studies was assessed independently by EB and DB (third author) using the Cochrane Collaboration's risk of bias tool (Higgins et al., 2011) .
Categories assessed were as follows: sequence generation, allocation concealment, blinding of
RESULTS

Study Selection
The search strategy yielded 101,354 articles from the five databases. After screening articles on the basis of title in each separate database, 746 articles remained. Articles were then checked for duplication between databases, resulting in 197 remaining articles. These 197 were then combined into one spreadsheet and again checked for duplication, resulting in 149 unique articles. One hundred articles were then excluded based on their abstracts; the reasons for exclusion being presented in Figure 1 . Two of these articles should in fact not have got through the initial selection stage as they were found at this point to only have English abstracts while the full text was only available in Japanese. Full manuscripts of the 49 remaining articles were then examined in detail and 41 were found not to meet the inclusion criteria. Among these were two papers that would have been excluded earlier if more information had been available. One was found to actually be a dissertation rather than an article. The abstract had been found in a journal (on PsycInfo) and was only at full text stage that reviewers found it was a dissertation. The other included clients with dementia. This article was not excluded until the full text stage because the title and abstract gave no reference to dementia, and the target group was identified only when reading the full article. When the 41 articles had been excluded, just eight articles were left for inclusion in the review (Johnson, Myers, Scholey, Cyarto, & Ecclestone, 2003; Miller, Magel, & Hayes, 2010; Ota, Yasuda, Horikawa, Fujimura, & Ohara, 2007; Sato, Kaneda, Wakabayashi, & Nomura, 2009; Sato et al., 2011; Tinetti et al., 1999; Verstergaard, Kronborg, & Puggaard, 2008; Yan, Wilber, Wieckowski, & Simmons, 2009 ).
Study Characteristics
The eight studies in the review included: two randomized controlled trials (RCT) (Tinetti et al., 1999; Verstergaard et al., 2008) ; two quasi-experimental single group studies (Miller et al., 2010; Yan et al., 2009) ; one non-randomized controlled trial (Ota et al., 2007) ; one outcome evaluation non-equivalent comparison group (Johnson et al., 2003) ; one prospective randomized longitudinal study (Sato et al., 2009) ; and one prospective cohort study (Sato et al., 2011) .
Intervention duration ranged from one month to two years (see Table 3 ). Due to the marked variation in study designs, participants, interventions, length of follow up and outcome measures across the included studies, it was determined that the studies would be analyzed qualitatively, focusing on a description of the study design, method, results, limitations and applicability; rather than attempting a meta-analysis. 
Interventions
Interventions ranged in duration from one month (Miller et al., 2010) to six months, with the longest follow up being over two years (Sato et al., 2009) . Johnson et al. (2003) created 10 exercises which were to be completed daily by home care clients who were provided with a demonstration and a booklet by their home support worker. Their worker then supervised the exercises two to three times a week over the four month intervention period during the client's home visit.
Miller and colleagues conducted their study over four weeks and participants were asked to complete standing and balance exercises for one hour per session, twice a day, five days a week, for the month (Miller et al., 2010) . Exercise was conducted in the home and included partial squats, heel raises, hip abduction and marching (3 sets x 10 reps each exercise, each leg).
Balance exercises consisted of sidestepping, tandem walking, retro walking, crossovers (10 foot each direction), one leg stance with cup tapping (perform three trials), and external perturbation standing with feet shoulder distance apart (caregiver applying mild force to improve balance in each direction 3 trials) (Miller et al., 2010) . The program was supervised by caregivers who were trained by physical therapists.
In Ota et al.'s (2007) study, municipal health care professionals supervised the intervention group to complete 12 weeks of power rehabilitation training. Older participants were transported by bus to the training site and they utilized Compass training machines (Proxomed Medizintechnik Inc., Alzenau, Germany) to complete leg press, leg extension/flexion, torso extension/flexion, rowing multifunction, chest press and hip abduction/adduction (Ota et al., 2007) . Six initial training sessions were used to learn how to use were randomized into either the intervention group which consisted of physical and functional therapy or the usual care group. Physical therapy consisted of five levels of progressive, competency based exercises for balance and strength using resistance bands, with participants completing their exercises once a day (Tinetti et al., 1999) . Functional therapy was based on occupational therapy principles and involved task or environmental modifications, psychological interventions or caregiver education (Tinetti et al., 1999) .
Vestergaard and colleagues utilized a home based exercise intervention using video technology to demonstrate the exercises which could be completed using a resistance band (Verstergaard et al., 2008) . Participants were asked to complete the exercises three times a week, for five months (Verstergaard et al., 2008) . Sixty sessions were included across the "A Systematic Review of Physical Activity Programs for Older People Receiving Home Care Services" by Burton E, Lewin G, Boldy D Journal of Aging and Physical Activity © 2014 Human Kinetics, Inc. intervention period, and exercises included flexibility and dynamic balance, strengthening for both upper and lower body and walking on the spot (aerobic).
Two low intensity exercises formed the intervention in Yan et al.'s (2009) study.
Participants completed bicep curls with a one pound weight and a seated step-in-place, twice a day, 3-5 times a week in the participants' home. Exercises were supervised by a caregiver or family member and the intervention was undertaken for three months. Full intervention details are shown in Table 3 .
Outcome measures
Few studies identified the intended primary outcome, with Tinetti et al. (1999) © 2014 Human Kinetics, Inc. for balance, flexibility or mobility; plus, a dynamometer to measure grip strength, and a machine to measure isometric knee extensor strength.
Sato and colleagues' two studies included some of the same measures but others were added into the second study. The measures common to both studies were: the functional independence measure (FIM); a hand held dynamometer to measure knee extensor and ankle dorsiflexor muscle strength; and Borg's ratings of perceived exertion (RPE) for exercise intensity (Sato et al., 2009; Sato et al., 2011) . The extra measures added in the later study were the: sit and reach to measure flexibility; functional reach for balance; and TUG for mobility (Sato et al., 2011) . Table 2 ), despite many of the interventions having small sample sizes.
Exercise Adherence
Six of the studies presented data on participants' exercise adherence during the 
Quality of Studies
The most common methodological weakness among the reviewed studies was that, except for those by Tinetti et al. (1999) and Verstegaard et al. (2008) , they were not randomized controlled trials and therefore open to various types of bias. Assessed potential for bias in each study is presented in Table 4 . Selection bias and performance bias were both high risk for most studies. Details of sequence generation and allocation concealment were not reported, even for the RCTs. It was deemed there was generally a low risk of attrition bias as most studies disclosed losses to follow up and reported missing data within the results. Reporting bias was unclear since most of the studies did not provide a study protocol outlining pre-specified primary and secondary outcomes and only one study (Tinetti et al., 1999) reported a primary outcome measure. All studies appeared to be free of other sources of bias and therefore other bias is considered to be of low risk. 
DISCUSSION
Summary of Evidence
This systematic review identified eight studies that examined the effectiveness of physical activity/exercise interventions for older people receiving home care services. These studies were conducted across four different countries (USA, Japan, Canada and Denmark), surprisingly no studies meeting the inclusion criteria were found to have been undertaken in Australia or the United Kingdom. As described in the introduction, these latter two countries have large numbers of older individuals accessing home care services, yet interventions that have proven effective for similar populations are either not being delivered and their effectiveness studied or the results have not been published between 1982 and 2012.
Among the eight studies that have been conducted only two were randomized controlled trials, which are considered the gold standard for evidence based research. Seven of the eight articles indicated a significant improvement in at least one of the outcomes measured, either in comparison to a control group (Johnson et al., 2003; Ota et al., 2007; Sato et al., 2009; Sato et al., 2011; Tinetti et al., 1999; Verstergaard et al., 2008) or from pre-to post-intervention in the study group (Miller et al., 2010; Yan et al., 2009) . However, given the very small sample sizes in some of the studies, further research is required to determine whether these interventions are likely to be effective when delivered to the general home care population. Adherence to the physical activity intervention in all studies was good and the level of frailty or disability being experienced by an individual was not found to affect how often they completed their activity or exercises.
Falls data included in these trials were limited and analysis was often not undertaken due to small sample sizes, even when discussed in the text. It is somewhat disappointing that falls © 2014 Human Kinetics, Inc. reduction as an outcome measure was not included in more of the studies, given there is evidence showing home care clients fall more often than community dwelling older people (Smith & Lewin, 2008) and that exercise interventions can reduce falls for older people (Gillespie et al., 2012) .
Outcome measures differed between studies and hence effectiveness was difficult to compare. It would enhance knowledge considerably if future studies, where an intervention (land based, water based) and purpose is similar (function, gait, activities of daily living, balance, strength), utilized some of the same commonly used measures (such as the timed up and go, functional reach and chair sit to stand) that were used in some of the studies included in the review.
Limitations
The strength of this review is that it adopted a systematic method in identifying relevant trials and appraised the methodological quality of the studies. However, it must be noted that this review had some limitations. Although a large number of articles were searched, there is the possibility that some relevant studies were not included. The electronic search was limited to 1982 to September 2012 and only included Medline (Ovid and Web of Knowledge), PsycInfo, Sport Discus and PubMed databases. It is possible that relevant studies published prior to or after that period or those found in other databases are missing. There is also the possibility that publication bias may have occurred because the search was limited to peer-reviewed literature.
Grey literature, unpublished or home care organizational reports were not included. Articles published in languages other than English were also not included and given home care services are available in parts of Europe, Canada (French speaking) and Asia, relevant articles written in languages other than English may have been excluded, resulting in a language bias. Additionally, Functional independence measure (FIM) was to measure ADL ability, knee extensor strength and ankle dorsiflexor strength was measured using a hand-held dynamometer. Borg's ratings of perceived exertion measured exercise (RPE) intensity.
Significant group differences at 2 years were found for bathing transfer and stair climbing.
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